Vinamidinium salts have been used as versatile threecarbon building blocks in the synthesis of benzenoid, nonbenzenoid, and hetereocyclic aromatic rings. 4, 5 Certain vinamidinium salts can be used as a UV absorber. 6 Thus, we intended to develop a facile preparation method of cyclic vinamidinium salt and wish to report herein the results.
As mentioned above the synthesis of vinamidine in a direct method in high yield could not be carried out with excess use of aniline. We envisioned that the problem could be solved by the use of excess amounts of acid catalyst. The acid catalyst might improve the electrophilicity of the carbonyl carbon of enaminone intermediate 3 and also act as a template for the approach of aniline toward the protonated enaminone (Scheme 1).
Thus, we examined the reaction of cyclohexane-1,3-dione (1a) and aniline (2a, 2.0 equiv.) in the presence of p-TsOH (1.0 equiv.). As expected the corresponding vinamidinium salt 4a was isolated in high yield (94%, entry 2). 7 The same experiment with 0.1 equiv. of p-TsOH gave trace amounts of 4a (6%) together with the enaminone 3a (66%) as the major product. As shown in Table 1 , the reaction of 1a and 4-chloroaniline (2b) or 4-methoxyaniline (2c) showed similar pattern of reaction (entries 2 and 3). The use of dimedone (1b) showed same tendency as those of the cyclohexane-1,3-dione cases (entries 5 and 6). It is interesting to note that the use of picric acid instead of p-TsOH also produced the corresponding vinamidinium salt 4d in moderate yield (entry 4).
As mentioned before synthesis of salt free vinamidine itself (5a and 5b) could be carried out by the use of Et3N or NaOH from the corresponding vinamidinium salts 4a and 4b, for the removal of p-TsOH from 4a could be carried out with Et 3 N (52%). However, removal of p-TsOH from 4b was not efficient with Et 3 N, thus we used NaOH in this case (54%).
The UV spectra of some of the prepared compounds (4a, 4b, 4d, 5a) were determined and are shown in Figure 1 . Most of the compounds have strong UV absorption in the region of 320-380 nm and have relatively large molar absorptivity (26,000-37,000).
6 Further studies on the sunscreen effects of the vinamidinium salt are under progress. 59, 30.28, 93.86, 121.14, 122.37, 128.80, 145.86, 160.40 ; UV (MeOH) λ max 338 nm (ε = 26,629). 
